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. ABSTRACL, _ .

Popular Strategies for improving prose processing cqnsist of procedures*

» . " . . . . .(}‘ . -
that force attenticn either to the text's macgostructure or to the organfza=~ °
tion and interconnections of the text's propositions. These strategies are

. 2 < Mo t

assimed to enhance students' comprehension of 'the text as encoded, as well as to-

: e s . .
afford students with an efficient storage and 'retrieval scheme for long-term

recall of text information. However, with expository or instructional texts
containing factual information that is unfamiliar, complex, abstract, or--

for whatever re%son--simply difficult té“remember, comprehension strategies of *

the kind just described may not be optimally suited foraéﬁhancing long-term
recall., Rather, mmemonic strategies that are designed expressly for storage

and retrieval of‘difficqlt-to-remehber information would seem to be preferable.

- - ¢

.Several,rgcenthxperiments are reported, to provide preliminary support for

a .

this view. It 1s proposed that prose-learning strategies that combine the
P ° . ) . > . ' . .
‘critiéal components of comprehension-directed techniques with those of memory-

. < - . - EN ' _
- directed techniques will ultimately prove to be the most successful. -

\

LY
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‘The focus of this paper is on pictures as devices for ﬁaking.prose

: . . - ° o

coptent more memdtable. The term "dewice" was- selected to emphasize the

. . e T o - ]
b}idgcs that can be built from the basic 1earning-and—memory,1iterature td thg;

’.proseLQQF;pipg:doﬁainn I refer, in particular, to ninemonic deviges,_whiéh
- . havé‘bée;Iécrutiﬁizedoheartily,%n the context -of unconnected w?rd lists, yet
bvhardly in the context of connecteq disé;u;se (s;e,'Bellez;;, 1981; Bé@er;
19i6; éigbag, 1929;.and Levin, 1981a). The argUment.advance& here is that ‘
* the same kind of mnemonic device; that have-brought abouF dyéﬁatic recall . .
‘ind}easés in simpie list-learning experiments can be hdapf;d to yiéié'cpmparabl% )

benefits with respect to information contained in more complex prose passages.
B [ - , ~
- The argument depends critically on the acceptance of certain definitioms

of and premises about prose-learning strategies, where the term "strategy"

. . D . . .
refers to any auxiliary materials or learner activities designed to enhance

processing of a text. In the first section of the paper, 1 distiﬂéuiéh between *

two.gegéral classes of prose-learning strategy: ), stragegiesodirected .,

primarily at the main ideas of d passage; and (b) strategies directed primarily

PR

- .
at a passage's factual details. Given these two kinds of general strategy, a

'S
. . ‘.

further distiPction is made between strategies whose primary jdb is to enhance!

students' understanding of text information and sffategies whose primary, job

-

.

is to enhance a text's memorability. In the next two sections'of the paper, ’ *, *
L
2 <
pictures are introduced into the proseé-learning scenario, along with their
ﬁresumed functions and consequences. Included here are several recent

<

. . 3 . .
investigations in which pictorial mnemonic devices have played a ceptral role.

-
\ .

Although to date, prose-learning applications oﬁ'mnemonic devices have been

: . ( \ .
cohfined mainly to the processing of factual details, the potential of mnemonics

*

for main idea processing is ‘explored in the papgr's'final section, Of special

¢

10




. .

significance is-‘the duestion of the comparative effectiveness bf compound

. »

mnemdnic strategiesy alternative nonmnemonic strategies, and mnemonic/non-

o

. mnemonic strategy combinations for enhancing students' coqprehension and
recall of both passage main ideas and details.llﬂ“TA**“H oo~ - . -
" Proée-Leérning Strategies; Definitions and Premises — -~ '

by - — -
Macrostructure Versus Microstructure Strategie

v As.was just indicated, in this paper a vAriety of prose-learning

stg;tegies are concgptﬁalized in ter

~ N rY
N s

‘they appear to be_intended. By t&ge of text informatioa, I mean the general

levelNof information within a text hierarchy (i.e., higher-level main.;deas
% . . R .
on the one .-hand versus lower-level factual details on the other). 1In
NN
- recognition Qﬁ_K%ﬂisggls~(e7377—Kint§Eh & Vvan Dijk, 1978) pioneering work
) \\ . » . - -

o i e T N

N ] \ - :
-in the area of text alysis, I will refer. .to those prose-learning strategies

. . _ - —

) - — .\ N . ) e
% that,seem~to‘5é“ﬁEII’Ehiéed to~the processing of main ideas éE“EEEfbstrueture~_~\;_~‘;
NN ‘ N ~ :2 -~ o

L

-]

- \ 1
strategies. As will become app re;i3\macrostructure st ate@%es are those that
- - ~, v =
. - . \

are directed toward identifying,‘analy:IRE,\or integrating information within -the
. . N ’ .

N A A o . H
. text's macrostructure. Of course, the complementary strategkes--those that
; 2 N _

) - . . PN
structure strategies. 'This is the general framework-that will be adopted-

¥ ~

~

throughout the paper, as well as in our discussion waFiéupe 1, which follows.

> _ { . , i~ \
1Altheugh the term "memonic" can by applied to anything that enhaAcesfbnefs Lo
memory, in“this paper the term will be used exclugively as an abbrgviatioh o

|

| ’ . . '

w . ‘ for "mnemonic devices" (i.e., systematic techniques that physicall* transform
|

\

.

- the to-be-processed ‘stimuli into more memorable representations). For ‘
additional discussion of the characteristics of mnemonic ‘devices, see A/
Bellezza (1981) and Levin (Note 1).

é

Q ' | ’ ' 1_1
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Figure 1f Prose-learning strategies classified according to 1evel of text information and

i
1 primary cognitive function served.
!
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Comprehension-Directed Versus Memory—Directe— Stmtegies2

As may b seen from Figure 1, within the two general classes of strategy

4

_ *just discussed (macro= &nd microstructure strategies), a distinction can =

<

- be made with respect to the primary'cognitive function presumably served
- 4

"~ by that strategy. .That is, is~the.strategy ¢ that is intended primarily to

enhance the student's comprehension 6f .text thut is being, or that is e

about to be, processed? Or is the strategy one that is intended primarily

to'improve the student's memory for text that is being, or that has just been,

o

processed” Levin and Pressley's (1981) recent discussion of stage-setting,

strategies\(wherenthe emphasis is on comprehension) and storage/retrieval

strategies (where the emphasis is on. retention) captures some of the flavor

h

of the.present distinc*ion.

"At the same time--and:as was noted b¥Levin and Pressley1z£omprehension—

"and memory-directed activities are certainI§Anot‘mutually exclusive. Forﬂ

instance, it-is well known thst the meaningfulnetss and comprehensibility

4
2 PR ‘ . .

of information processed are directly related to the amount of that i1 ormation

: . .
later remembe::d:‘ffe%?’even though it may be assumed that enhancéd‘comprehension
4 Aut : . 7 .

leads to .enhanced memory, the présent comprehension/memcry distinction appears

to be worth making dhen~c1assif§ing existing prose-learning strategies. -

4 [

¢ -

Thus, for'e&ampie, the strategy of rendering unfamiliar prose concepts more

>

familiar through the use- of analogy is viewed primarily as a comprehension-

directed strategy, whereas the strategy of rereading (as a form of repetition)

-

Y - -‘, - N
A

2Baker ‘and Btown (in press) have recently distinguished “between comprehension
and memory purposes for reading, which differs from the strategy function

.. . ,lssue discussed here o . .




is viewed primarily as a memory-directed strategy. In short, compfehénsion—

. directed strategies are those designed to enhance a studeng s conceptual

v

understanding of a text s propositions and the relationship among those =

T b

propositions; memory—directed strategies are those designed to facilitate
» S .

a student s later retrieval of text information, assuming that it has

. initially been adequately-understood.

A few additional comments bearing on the comprehension/memory distinction

S ——

are in order. First, and related to the nonmutual exclusivity" point

mentioné//above, sorting popular prose-learning strategies into either

comprehension—dir%cted or memory-directed categories is not a straight- —— -

forward process. As a, result, the’ subjeetive criteria adopted by the present .

- - author can certainly be expected to yield both inter— and intrajudge

-

placements that are less than perfectly reliable. Second, it is readily

N

acknowledged that'strategy’distinctions along other lines are possible.

For example,fone could 1 prose;learning strategy as directed

primarily ‘at processing individual propositions (as in paraphrasing sentences

¥ <

- or answering separate and unrelated questions), in contrast to a strategy“

that is directed primarily at structuring ‘'or interrelating those propositions

’

-7, (as in text analysis or in summary writing). Sucﬁ]an alternative fqrmu]ation

o >
K ‘ . . B 2

may proyemsimilarlyAusefyl with respect to. the issues raised in this paper. -

. B4

§pecific Strategies jIncluded in Figure 1

A

3

‘}the kind of strategy represented by combining categories of the just-

" . ~ ¢

, Each of the four main corner boxes of Figure 1 includes exemplars of v’

disc:nqsed_i:ext;infoz:ma—t—ien—(macro-wersus-mi‘cfo‘st'ructure) and cognitive

’

function (comprehension- versis memory-directed) factors. Brief mention

’

will now be made of theﬂspecific-strategies.inciuded‘in the figure.

IRC | e




Comprehension~directed wacrostructure strategies. In the upper left

-

box of "Figure 1 are strategies that ostensibly impact «directly on one's
S 48] .

-,

3

7.~ Tunderstanding of a passage's theme, main ideas, major conceptual structures,

-

or interrelationships among the main ideas. Selected from Levin and
Pressley s (1981) stage-setting strategies are overviews such as advance
organizers (to provide a more general framework for the upcoming passage

»

information) and pictorial concretizations (to provide a more concrete

framework). In this box are also included analogies (to render unfamiliar

" or diffictilt~to-comprehend conceptual structure. more familiar), and

schemata (where one s prior knowledge is activated with respect to unfamiliar

~ major conceépts within the passage) _ Whereas the overview strategies are,

by definition, exploited prior to'passage presentation; capitalization on

analogies and schemata can occur during passage presentation as well. R

Skimmingﬁfor upcoming main ideas and concepts is -another macrostructure

v

strategy that has been proposed for improving text comprehension. The .

»

same can be said for paraphrasing,langer units of text (i.e., paragraphs

, - . , »
and major sectiéns),«as well as its sister strategy, note taking. Placing

these latter two strategies on the "cdmprehension—directed" side of .

"

Figure 1 implies that the primary purpose of saying things 1n one s own

[ —

e«

‘ .

.words is to force understanding. The- rationale for this placement is

further bolstered if the‘paraphrasing[noteftaking activity takes, place during

processing with the text in full view-;in contrast to, say, concocting

-

- think of quibbling with one who argued otherwise, however.

summaries,—wh4eh:eypieai&y—is—attempted—foIlow1ng processing, in the

.text's absence. As such I regard summary writing as a storage/retrieval

(memory—directed) strategy (see the upper right box of Figure 1) I wouldn't

13

‘ - . c
. % 4o
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~

Memory-directed macrostructure strategies. In the upper right box of

" Figure 1 are strategies that are directed at coding the text's macro-

bl

.propositions_for efficient retrieval. Text analysis, for example, is

based on the assumption that Constructing a hierarchical'structure for the

" text will furnish the constructor with a systematic retrieval plan. That is,

the text is coded in terms of a series of higher~to~lowe:—~level nodes,

and the most important text information is prominently displayed at the top

of the hierarchy. Assuming that the information associated with these

3

nodes is familiar enough (through either prior knowledge or sufficient

text processing), then the constructed retrieval hierarchy should indeed

.be helpful. Yet, even though tHis may be true for the' higher-level

Lt
propositions in the text, whether or not command of higher-level propositions

=3

invariably leads- to recall of the lower-legel propositions is one of the -

major issues confronted im this paper. .

s

Concretizations here include pictorial representations of the macro~

structure.to make it-more memorable. The use of maps, graphs, flowcharts

and other visual depictions of the superordinate concepts in the text--or

b3
.(‘

-~

the relationships among these concepts-—would certainly £fill a concretization4

of-macrostructure;hill Reliance on_the initiallyzencoded Concretizations_',,

EKC

wll Toxt Provided by ERIC

for furnishing information-retrieval cues would, in addition, qualify such
. . 4!

Vi

entries as memory—directed.

The technique of summary writin iting was discussed previously, along with my

rationale for viewing it primarily as a memory-directed strategy. By
~placing it in the.' macrostructure category, I am assuming that a good

+summary results in a considerable reduction of the original text’content,

©

and that the reduction c0ntains the most important passage information (see |
]

] . -

L R T

o




. Brown,- Campione, & Day,'l981).- Underlining or identifying main ideas is

basically a form of rereading rehearsal,-in-which-important-concepts-are

stored for future use. A similar type of memory-storage strateg?’consists ) .-

of answering higher-order questions (i.e., questionS'directed at main

.?’ ideas or those requiring inferences involving main ideas)

Comprehension-directed microstructure strategies. In this category

(lower left box of Figure 1) are included techniques that serve to elucidate

factual information within, a passage. As was stated in regard to

%

macropropositions, providing analogies (or alternatively mobilizing a

v

e —- -~ ——learner's schemataT‘Eaﬁ_serVE‘this‘function well. Concreti;ations typically

B ‘1nvolve pictorial representations of abstract or otherwise difficult ~to- °
' . I H >

’ 3

. comprehend factual information. Political cartoonists make habitual use

5

of such comprehension-enhancing tactics. Whereas analogies are regarded

e

as translations involving a vehicle that is removed from the actual text

.,
content; other concretizafions of the comprehension-directed microstructure

-— p— ——

kind rely heavily on the use of conventional symbols and other pictorial
auto-translations of the information being conveyed. For example, in one

&~

study to be reported later, we translated a high level of literacx into a _ - _ o

picture of numerous books, advances in technology into a picture of a computer -

terminal, abundant natural resources-into a picture of an oil well, etc.

Paraphrasing smaller units of text (i(e.,_individual'details and

sentences) 'is regarded as another technique for enhancing one's.comprehension ‘

of a passage's micropropositions. As was mentioned previously, the case

for calling paraphrasing a comprehension-directed" strategy would appear




- o ’

~

to be strengthened if the activity takes.blace during_processing, with the .

hd ©

text in view.

_ Memory-directed microstructure strategies. The final set of strategies

ce

appears in the lower right box of Figure 1. ggncretizations here include
direct pictorial representations of the text's factual details. Most -

- 1 - experimental investigations of the rfficacy of visual illustrations and
visual imagery have employed this kind of strategy (see'LQVin, 1981b; .

and lLevin & Lesgold, 1978).

“Reviewing detailsy as a rereading activity, is a form of rehearsal ° -

in the service of memory, and answering lower-order questions (i e., questions

T " "directed at factual details) ds regarded as another form of information

s — X
«

storage/retrieval,activity. As will be argued here, however, the most .’ e

\

effective techniques for rememberfng a passage's factual information are

-

those based on the application of mnemonic devices. Whether or not stich

devices can, be applied with similar success to a text s macros%?ucture is

’ % P
.

an issue that will be examined as we progress. -

.

_Strategy Monitoring N

¥ -

‘' An additional,component_of Figure 1 consists of students' metacognitions

- about how successfully they are processing text, reflected by students

»> [ - — R

—— - .
M 0 -

monitoring of their comprehension of and memory for what they: are studying

- ’

= "Do I or don't I understand this information?" and "Will I be able to

b I

remember it?" are the relevant questions here’ (see, for example, Baker &

Bromn, in press; and Flavéll, 1978). .

Strategy monitoring is viewed as a cybernetic process, with effective '

!

K

monitoring providing information concerning ‘the effectiveness of strategy

implementation. That is, the degree of strategic processing of - text




. - *
LI N '

segments ig reégulated by one's own monitoring behavior. This regulatory

3

activity is reflected*bycthe solid hidirectional arrow between each

’

b —

strategy box and its respective monitoring box. Note also that the

v

degree of effective‘monitoring is assumed to ha;e\a‘direct effect on the

amount of text information comprehended and remembered. ) IR,

Xelationship Between Strategy Implementation and Text Information

Processed.
In Figure 1, the solid unidirectional arrows between the strategy
boxes and’the performance ovals indicate the direct effect that the dégree

of effective strategy implementation is assumed to have on one's level of

a

~ comprehension and recall of text .information at the same level of “structure.

This last qualifier is extremely important, and central to the arguments

advanced in this paper. Thus, prose-learning strategies that focus on a. ..

text's macrostrﬁcture can réasonabiy be assumed to have a direct

facilitative effect on students' comprehension and reécall of text

macrostructure information (i.e., a passage' s higher-level propositions)

A similar statement can be made for microstructure strategies and micro-

O

structure information (i. e., a passage s lower-level propositions) " But’

- surely it i3 a considerable leap of faith to assume that a strategy suited

-y

for one type of information processing: (either "macro" or "micro");will_’
" have a direct facilitative effect on the oppdsite type of information.
This skepticism is reflected in both the extant empirical data that -

adequately address the issue and the dashed arrows of Figure ‘1. Expecting

that the implementation'of macrostructure'strategies will directly.

facilitaté students' storage and retrieval of microstructure information

19 . =
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is viewed here as a top-down leap of faith, whereas the reverse sErategy/
- performance expectation.is viewed as a bottom-up leap of faith. Of course,

indirect fécilitative effects might be positéed in each case, but the

- associated cognitive processes and mechanisms responsible for such
. “ /. ’ i

fac;litation are far from obvious, as is discussed in more detail }aéer

in the paper. Forﬂnéb, Suffiéé it fo sa& that there is ﬁd compelling
qreagonlfo expéct that‘igcreased comprehension qf a text's maqréstructure

(say, through the provisionvof.a cohereﬁgly and transparently structured

. .- X R Af
\\\\\\\\\\\\\;ngt, or by castingﬁzhe'appropriate anchors to a student's schemata) will ¢

facilitate one's subsequent recall of specific micropropositions within the

text., Yet, such facilitation Has_indeed been impliéd’(e,g., Pearson & _* - -
e \\ . b
Spiro, 1980), if not regarded as fEbtr\\\\\\ .
- 7 \\
— i
1 Pictorial Prose-Learning Strategies ——._ ~ .

Se—

Having considered all the various i;gredients of Figure 1,'I will néax\‘\\“7\\\\_

-

attempt to mix in a dash of picture theorizing. In puarticular, I will - -~

try to fit some recently posited "functions" of prose-learning pictures

(Levin,‘1981b) into the conceptual framework just developed. Throughout

the discussion, pictorial strategies will include both text~embedded visual

illuspratigns,(gg_ghé pagez*and studenthgenegatedﬁg;sual’imagery-(iﬁ the

. . | head). < . o
" ’ ’ / .

o

.. . Summary of Pictures' Major Functions 7% o - \

"Levin (1981b) ascribed eight different functions of prose—léarning

pictures, four of which were deemed interesting from a cognitive~psychological

t

.~ .perspective. These "interesting'" functions will be briefly reviewed.

~

ggpresentatiod function.. It is often~the case that a verbal text can
. be equivalently expressed 2s a sequence of pictures. “Consider, for example,.

. r
9 .-
)
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a concrete narrative passage, where it is possible to construct parallel
. verbal and picgoriallforms (e.g., Baggett, 1979). When the pictures
accompanying a prose_péssage are virtually redundant (i.e., overlapping)
;ith the verbai information contained ia that passage (Levi; & Leszold,
4, 1978), then pictures are serving a represent:tion function. Verbal informa-

- . e
tion represented via pictures is assumed to be more concrete, and more

concrete-represengations are known to be more memorable (Paivid, 1971).

~Orgéhization'function. With certain types of passages, pictures are

called on to do more than zimply represent the text information as given.

-~

Raqher,‘restructuging or reorganiziné that information may be accomplished

- through a map or graph. Similariy, a single integrated illustration can

.’conveniently expose a text's interpropositional relationships. Integrating ,

propositions is critical for establishing efficient retrieval structures,

< »

and all too often such integration is eituer lacking in; or only implicitly

brovided b&, the text itself (see Gagné & Bell, 1981). Moureover, even when’ : A

ﬁrbposit}onal connections are adequatély signaled in a'téxt,ipictures ’
e

may facilifate the perception of those connections by individuals who

\;}ack the comprelension skills necessary to benefit from the provided

?icfures_that‘enhance‘

v

(sée, for example, Levin, 1973Y.

pa§3qgi:z:rutture
the rela dnéss‘éﬁ the textual elements are said to be serving an organization

~.

. function.

Interpretatio function. Text information that is abstractly or

.~ Picture yourself, for exampl

excerpt is presented:

-




The presence of a foreign particle or impurity
in the chemical ‘composition of the metal also )
reduces the efficiency of heat transfer in the ’ T
medium. This is because the particle produces ’
o ,a distortion in the structural ‘symmetry of the
qj crystalline lattices.—The result is that.some. ° o
. of the molecules in the medium will be moved
into oblique - ¥sitions, with a resultant loss
0 of thermal agication transfer. The impurity . N
) produces this loss of efficiency in two ways.
It absorbs some of the energy instead of
passing it on, and because of the fact that
the impurity is not as structurally bonded as
the crystal lattices, it moves erratically,
. . thereby disturbing the normal transfer of
- ) energy (Royer & Cable, 1976, p. 207).

This is not.one of John Bransford's passages that is written expressly o,

_to be ambigubus and uninterpretable. Tha meéﬁing is in the message as - e

pfesented. All one needs is an electrochemistry major to crack the code! :

~ P

Or, as Royer and Cable (1976) found, ﬁrdViding students with either concrete

>

analogies or- pictorial translations also serves to enhance comprehensioh.

For the above passage, the analogy of inserting a cigarétte package into
3

hd t

a sequence of toppling dominos was used as a comprehension-enhancing

- 4 -

k4

. . ‘ _ .
vehicle; as were convéntional illustrations of the concepts described

(e.g., the internal striucture of metals and nonmetals, heat-transmission;— ™~

and disruption due to preasure and impurity). When pictﬁres are used

cb increase the meaningfulness of the information that is being proceséed,
£y - - “ % A

-

the interpretation function of pictures is being served.
- ' * -

Transformation function. Finally, and as represented by the title of

this papér, pictorial mnemonic devices can also be summoned up to operate .

on a text. The chief}applichtion of such devices to date has been with

compfehensible texts containing unfamiliar terminology (e.g., v-rious




-

“d

L}
.

- came over to Mala to settle there, they never Ppaid. -

14 v
Lo ', - -
° \\\\teéhnical passages) or with texts containing a good deal of factual 0

information, as in the following social studies pausage:

The southern area of Mala can best be described
as a desert. Rainfall is less than 2 inches per
year in southern Mala. The soils in the southern
- area of Mala are either rocky or sandy. In the- -
summertime temperatures have been recorded as
high as 135 degrees in-southern Mala. i .

o

e

» The history of Mala has been marked by
exploitation. The first slaves were forcefully
taken from Mala td Europe in .1610. When Europeans

the Malgns for the-landwthey occupied.” Prior to the
coming of- the Europeans, Arab nomads frequently
plundered villages in Mala- (Rickards & DiVesta, 1974,
p. 355; adapted from Bruning, 1970).

Unlike the Royer and Cable (1976) excerpt_ presentedzto'illustrate-

&
:’ ~

relative uninterpretability, in the passages referred to here interpretability

New terms are adequately defined or exemplified, and

- <

the factual information presented in the form of names, dates, events,

is not the problem.

The problem with such

e

+ event sequencee, etc., is straightforward enough.

-

passages, however, is one of how to store that. information in the most .

-

" _efficient manner for later retrieval.'“In a text- loaded with definitions

o

and facts, this information-storage/retrieval problem is certainly not a
’ \\

° e ~

trivial one. By taking the text as presented and mnemonically operating

on it'to produce a pnysically different text,as encoded, one can exploit

the transformation function of pictures. Such pictorial transformations .

e,

are assumed to enhance directly the memorability of the text content.

Relationship of Picture Funétions To Strategy Classifications .

" -

We will now examine the four picture functions jdst discussed, in

“

relation to the four main strategy boxes of Figure 1.

23
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% .
of Flgure 1 is presented as Table 1. As was indicated in our, earlier G
discussion _f Figure 1, it must be pointed out that: (a) the ‘distinctions
made here should be regarded more as- predominant than as excfusive labels;

and (b) the particular boxes to which the picture fuéctions have been

"assigned could be contested. With these caveats in mind, let us proceed.

On the comprehensi. ~directed side of Table 1 are locdted pictures that: —

. -

satisfy the interpretation function.- -Note that such pictures can be _

I <

e T devised to clarify aspects of a text's macrostructure (e.g., pictorial

overviews and pictorial analogies), as well as to clarify the micropropositions
° o

themselves (e.g., pictorial interpretations of abstract concepts and details,

as"4in the previously’presented Royer & Cable, 1976,~excerpt). 2

°

R , .. In contrast, the three picture functions\located on the right side of . >

. A4 . . 0
- Table 1 are‘seen as memory-directed. As mentioned at the outset, however, N

‘the distinction is certainly not cut-and-dried. For example, it has heéh——{ﬂz””"

. <
- .

shown that enhanced concreteness (a la the repfesentation_function) results ’

»

in enhanced comprehension per se Ke.g., Johnson, Bransford, Nyberg, & °
. Cleary, 1972): Yet,‘in Table T the primary beneficiary of picgorial representa-
‘tions is assumed to be memory. The case-for such a placement is strengthenedr

. ‘by the numerous studies in which it has been found that- éven easily comprehended o
\
. - text is more memorable in the company of pictures (see Levin, 1981b; and

)
©

. ’ Levin & Lesgold, 1978) On the other hand, arguing for memory over

comprehension is less.persuasive'with‘respect to, sdy, complex procedural - -

f("How To...") texts, where pictofial representations undoubtedly sérve to ) \

enhance one's initial understanding of the component. operations (e.g.,

»

~.

Stone & Glock, 1981). T~

e
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\ ) Satisfying the representation function are pictures that overlap with «
\ a text s micropropositions (e.g., illustrated factual details); satisfying o
\ ] 2

 the organization function are pictures that cperate on thqvtext S macro-
. structure (e.g., maps, flowcharts, graphs), as well as those that provide
" - explicit interproposition integrations where these are lacking. Finally,

oy , o \ s

e T . pictures that permig'efficient mnemonic codings of.a text's factual informa~

. ~
| -
_-‘..a\
<

1
- L , . ) v
et .
T . _tion satisfv the transformation function. Rather than simply to‘list , .
> \;‘ . . “"'**_._‘__\ )
leome examples of the uses to which transformational prose~1earning pictﬁres -

o
- . ‘e *

. , \ have been put, I will consider these in detail in the rémainder of the-~-u»—-
\  paper. Consideration will also be given to the possibility of elevating‘

L. . the transformation function to the "level" of varipus macrostructure’strategies—-

. \ i, ) . R
" either through dts own efforts or on the coattajls of currently existihg

v . - N ~ o .
macrostructure strategies. N»N\ / -

\
N .
.

Pictorial Prose:Learning Mnemonic Strategies .

\ ) v ts . H « .
* Mnemonic Versus Nonmnemonic Strategies ’ . C e <o
. »t “aa
L4 b
- . Numerous prose-learning studies have been conducted in which the effects

\

" of "mnemonic" pictorial materials and strategies have been* scruﬁinized .

2 " )
When the studies themselves are scrutinized, however, it becomes clear .. =~
“

3

2 . " , .
', that the materials and strategies-employed are not "mnemonic®™ at all, ., ¢ 4

{

in the sense intended in, this paper. Thus, researchers who have either; o

provided text-related illustrations or' instructed students .to geﬁerate, o,

[

< -~
visual images of a passage's content are not eyxploring the "mnemonic"

*

domain. Constructing pictures of the text as presented~-either through

illustrations or imagery-~is exploiting the representation function of

-

e pictures. The construction of addifional pictorial elaborations and connections

NrS

brings the organization fuhction into“play.‘ Finally, the .anchoring of




‘such pictures onto familiar schemata, analogies, or symbols is to involve

=
s

" the interpretation function.
Al .

-

In contrast, being "mnemonic" implies a physical recoding of the text

.__’_____.

- —_—

—
as. presented—-not,just‘displ yiﬁg, extending, or "hypostatizing"’(Davidson,

‘e ©1976) it in picture form, Simply stated, mnemonic pictures implicate the’

o - . )
transformation funetion. A characteristic of mnemonic pi%tures is that

Rl they prominently display objects or events that are not even mentioned

o 4

"in the text~—and that may, indeed be semantically unrelated to the prose
¥

content, Thése prominently displayed objects ¢r events are representatiors
" ..of the recoded or transformed text, which provide efficient retrieval

paths back to the cox.. sponding text content,
To help concretize these notions, let us consider a factual prose

-

' passage in which one or more names, terms, lapels, etc., is accompanied

- 'by one or more attributes, facts, concepts, etc. In this section, we develop

K

" some mnemonic picture constructs for simrle passages of this type. In’

the final section of - the paper, extensions are made to more complexly

4

. _ -_structured texts (i.e., multilevel texts with multiply«cOnnected propositions)
. - ’ a@
S $able 2 contains a sugmary of pdctorial strategies that could be

e - . -

applied to simple factual prose passages of two tYpes.‘ ingle-name passages

are Lhose that define or describe the attributes of only one subject

v a

" label. An,example ‘of this type of passage is. the previously presented

~ . Rickards and DiVesta (l974) excerpt, where Several att?i%htes were to 1’5
; be associated'mith the name conCept, Mala. In that passage, a number ‘
Jof specifil attribué;s‘are described within each of two general attribute -
- domains (geographz[climatz and exploitation historx):. The second type

-

.
— , .
\ * .
. . . .
< - .\




Table 2 .. -

Pictorial Strategies for Factual Prose Passages

4
[

A.

Single-Name Passages , .

1. Nonmnhemonic pictorial strategies

@separate plctures of attr:.butes ,
: (representat.mn function) *

thegrated picture of attributes .
(organization function)

. Qmeaﬁmg—enhancing pictures of attributes

. (mtexpretatlon function)

.B.

N

2. Mnenonic pictorial strategles (transformat.mn function)
& - ,
o ordered mmemonic pictures
(loci, pegword, dlglt/symbol variations) )

L]

Multiple-Name.Passages
1. Normnerom.c pictorial strategies

@ meaning-enhancing pictures of name/attribute '
~ associations (mterpretat.lon function)

2. Mnenonic pictorial strategies (transformation -
function) -

- @unordered 'mnemonic pictures
(keyw_nord variations) '

B
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of factual prose passage represeuted in Table 2 is the multiple-name

&

passage, where~two or more different name concepts are each accompanied -

by a set of attributes. An example of this type of passage will be provided

-

shortly.

Single-Name Factual Passages
Let us begin with single~name passages and, in particular, the first

paragraph of the Rickards and DiVesta (1974) excerpt. Essentially we are

given four geography/climate attributes to associate with a place by

the name of southern Mala: - .

1. It is a desert. , ; :
2, It receives less than two inches of rain per year.

. i

* 3. Its soil 1is either rocky or sandy.

4. Its temperature can reach 135° in the summertime.

"

. : Suppose that one's goal is to store these four rharacteristics of southern

[

. i id, so'that.they can be recalled or recoghizea at a later time.3

-

v Illustrations serving each of the four picture functions could be

- 3

constructed to capture various aspects of thia southern Mala attributes.
» .

Representational pictures would, where possible, afford literal depictions

" of the sebarate attributes. For example, a desert could be displayed

#

3To be sure, this particular four-attribute cluster is one that likely

could be easily constructed from a general desert schema and in that
- sense, the particular attributes listed are not "passage dependent"

(Tuinman, 1973-74). ‘Yet, even though this excerpt contains a particularly

. easy~to-recall set of attributés, we continue to use the example to
illustrate a variety of pictorial strategies. Note, as well, that the
specific numerical values mentioned in the passage (less than 2 inches

" of rain per year and summer temperatures of up to 135 degrees) could not

" be produced exclusively from a general desert schema.

29
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(Attribute l), as could the two soil types (Attribute 3). Attributes 2
and 4 could only be represented in a rough way'through, say, arid-looking

conditions and the sun shining brightly, respectively. Depicting all four

[

of the above in a'single’integrated picture would fulfill the or anization

Py
<

o function. Capitalizing on the interpretation function could take several

different forms here. Were the student already,familia; with certain aspects
of the name concept being discussed (through prior knowlédge or instruction),.
'the\newly presented- attribute information could be pictorially anchored

to the old in a variety'of ways. In other cases, where the student‘has,

no existing schemata for the name cuiicept, one could exploit a student's
prior.knowledge of the attribute concepts. For example, one could

provide illustrations and graphs in which the attributes of southern

Mala are juktaposed with tnose'of some other place(s)'uith which the

student is presuuably familiar. One could also use pictorial analogies

to provide'students with an answer to the question, "How hot is 1t?" 1In
~addition, one-step-removed- symbolic representations could show a rain

gauge recording less than 2" or precipitation and a thermometer regiatering'

at 135°. Finally, it should be mentioned in regard to piccorial interpretations

-

- ’ that they can be combined with pictorial organizations to produce memorial

benefits likely to be greater than those associated with either separately.

More will be said later about such pictorial strategy combinations.

The justediscussed pictorial approaches are, by definition, nonmnemonic

inasmuch as they do not involve-the transformation function. It will also

K
[

be argued--as a point for subsequent empirical challenge--that none of these
o

nonmnemonic approaches is as memorially potent as are the true mnemonic

approaches to be discussed now. Of course, not all mnemonic techniques

N - ..

Q . . . ‘ ’
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can be expected to be equally effective., And given the large number of
" candidate techniques available (see Bellezza, 1981), T am forced to be

selective here. Thus, -excluded from present consideration are- the

first-letter-mnemonic_method and other verbal-based procedures. Also
~excluded femporarily is the link method, which will surface in a subsequent ‘._

contexXt. Three mnemonic pictorial strategies will be considered: the

method of loci, the pegword method, and the digit/symbol method. Each

of these is specialized for Storing and retrieving a list of information,

as is desired for the southern Mala attributes of present concern. All
of the techniques make use of pre-established concrete "codes", '"pegs",-
or "hooks'" and, because they' all involve ‘variations of the same-theme, all

three techniques will be described first befgre adapting them fo our

-

southern Mala example. ; . ) b .

+

Y .
The method of loci. With this approach, one hooks new information

onto an overlearned set of ordered Iocations‘(loci); Commonly used loci [ © .

. are rooms in one's‘hoh;e: stores along a neighborhood street, and campus

. landmarks, as one proceeds along a familiar route Iroﬁ.Point A to.Poing B,
As alternative "loci', we have constructed scene settings out of the four
s;asons, as we}l as .out of the 26 letters of the alphabet (Levin, 198la). '
To use‘the'latter system, for example, one simply picturéo the first
to~-be~acquired piece of information in an airplane scene, the second in-

. a bank scene, the third in a circus scene, the fourth in a doctor's

-

office scene, etc. '

o

- The pegword method. Here, the pre-established codes are simple picturable’

words that are rhyming proxies for various numbers. Thus, 1 is a bun,

ERIC | | TR
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2 is a shoe, 3 is tea, 4 is war, etcs Each incoming piece of information

is pictorially related to’a specific. numerical peg, and these pegs later
serve as information-retrieval cues.' A'limitation of thi; method is- that
_convénient rhyming words have been devised for only the first 1Q.(or, in
soﬁe'systems, for thé first ZO)Iigtegers. A similar limitation is
associated with the preQiously discussed alphabet-scene loci method, where
qnly 26 -different scenes can be constructed. Note, however, that these-

_ two Mmethods can be gombined to yield an efficient retrieval s}sgém for.

up to 560 pileces of information. The first ten pieces of incoming informa-
_tion.(1-10) are coded by imagi;ing an airplane scene with one of éen-
objects in i; (L = bun, 2 ='shoe, ces iO ='hen), the next ten pieces

of informagion (11-20) by imagining a bank scene with one of these same

-

ten objects in it, étc., all the way to the 251st through 260th pieces ' :

‘of information by imagining a zoo scene. A more complex system, whose
capability for storing serially presented information is virtually limitless,

- .. will now be described.

The digit/symbol method. Wiéh this methéd, the digits 0;9 are each

represented by a consonant sound. Specifically, 1 is represented by a
tord séund, 2 by an n sound, 3 by an m sound, 4 by an E_sound{«s by an
1 sound, 6 by a j, ch, sh, or soft g sound, 7 by a k, hard ¢, or hard
g sound, 8 by an £, v, or ph sound, 9 by a p or é_sdund, and O by an's, z,
or soft ¢ sound. Each of these sounds or solind coébinations'is thén

< coded as a picturable word. 'Vowels, unvoiced consonants, gnd the - ™~
;onsonants,'g h, and y are not.associated with any numerical values in the

resulting words. In one system, for example (Lorayne & Lucas, 1974),

1=tie, 2= Noah, 3 = ma, 4 = rye, 5 = law, ..y , 13 ="tomb, ... ,

- L 32
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- 25 = nail, ... , up to 100 = disease. Beyond 100, one can always invent

something, such as 135 = tamale, etc., up to a wordsmith's infinity.

-

Each of these number =+ consonant —» word pictures is then associated

‘with the corresponding piece of new information. .-

" Examples of the three mnemonic techniques just described have been
constructed for the four gebgraph&/climate attributes of the Mala excetpt.
These are displayed in Table 3.' Note, as well, that tﬂere are two ob;ious
attriﬁute distillations in that table: Attribpte 2 (less than two inches

-

of annual rainfall) was "gisted" as little rainfall, and Atttibute 4

(summer temperaturgs as high as 135°) was "gisted" as very hot temperatures.

Suppose, instead that the student thought it important to remember exactlz

how much rainfall and how much heat were asgsociated with southern Mala. .

i

Using, say, the pegword method to represent the four attributes, one could

add specific digit/symbol recodings where appropriate. Thus, to

represent "less than two inches of rain", Noah (?) could be wearing the

shoe that is collecting rain droplets; and to represent ''temperatures as

ks

high as-.135°", a war among Mexican soldiers (or Mexican waiters) over a
~,

prominently displayed tamale (135) would do the job.
Before moving on to the multiple-name factual passages, I would like
to make two additional comments about pictorial mmemonic strategies in the

present single-name context. First, and as may have been inferred from -

the examples presented in Table 3, mnemonic pictures clearly"make use of

- all three other picture functions. The airplane landing in the. desert

combines the pre-eétablished airplane scene with a literal desert

representation. All of the mnemonic tébhniqueé involve the organization

-
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‘Table 3

.Sample Mnemo;aic Pictures for the Single Name Mala Excerpt

34

desert

rain;  °©

. ‘ < - Distilled Attribute: _

_Mnemonic  Pre-established , 2, Little 3. Rocky or 4. Very Hot
.Technique_ Codes 1. Desert - Rainfall Sandy Soil Temperatures
Method 1 =a=airplane An a 1rglane A tiny puddle of Two circus A doctor taking
of 2 = b = bank landing in the rain droplets elephants, one a patient's
Loci 3 =c¢ = circus desert forming inside a "atop a big rock emgerature that

4 = d = doctor's - bank: vault pile and the- is at the high end
office other atop a of the thermometer
. big sand pile
Pegword 1 = bun Lawrence of As filling A tea party, where A war in whlch
Method 2 = shoe Arabia eating wi t iny one group of . soldiers are wiping-
3 = tea a hamburger drogl s of people is s1tt1ng their brows as a
4 = war bun in the rain on a rock pile. result of the hot
desert and another sun beating down
- group is sitting - on on them
- in a sand box .
Digit/ 1=terd-= tie Lawrence.of A very confused One's mother A_delicatessen,
Symbol - 2 = n = Nodh Arabia putting Noah looking up stacking a load where customers
Method 3=m=ma on a flashy- to see only a of rocks around in a line to
4 =r =rye i tie in the few droplets of a sand pile purchase rye e bread

are wiping their -
brows because of the
heat

!
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. .
function to some degree, inasmuch as the various picture components -that

-

are produced (from either external- or ifiternal-to~text sources) must be

. integrated in some meaningful fashion. Finally pictorial interpretations

based!;h schemata (e.g., Noah's flood) and Bﬁce-removed-from-text symbolic
- - P ‘

.representations (e.g., a doctor's thermometer) are often included in one!s

mnemonic tgsnsformations. ’

. —~— . -

- " A second point of interest is-that any of the three mnemonic methods

. ! . ‘
represented in Table 3 could very easily be extended to encompass the

k] .

additionél info;mation in the second paragr;ph of the Rickards and.DiVesta

(1974) excerpt, namely information documenting Mala's history of exploitat{onl
lAnothgr four éttributes, diétilled from that paragraph, can be extracted and

adde& to the four of fhe initial paragraph.. A simple way to do thig-would

be just to laktel .them Atgributes 5~8 and continue using any of the tliree

coun;ing syspems'described. _Or, if one prefefred, these could be regarded

#

as Attributes.l-4 of a new attribute category, and then the same loci,

~ pegwords, or digit/symbols that were applied in the first parhgréph could

>

bé reused in the secon&. That multiple applications of the same mnemonic -
‘codes is an easily manaéed, nonint :{fring-process has been well-documented
in the literature (see for example, Bél{gzza, in presg). Of course,

it might be desirable- to tag the two supg}qxdinate attribute categoriés

(geograghg[climhte and exploitation histosyv) An some distinctive fashion.

Such tagging could be considered from either a mmemonic or nonmnemonic

perspective~~the subject of this paper's‘final sgct\Qn.a

4For those few who may care: Using the_digit/symbol method, one would recode

the critical year of 1610 as "two jets", "two sheets", "tee\shots", "digits"
(among others), and then incorporate the corresponding literal or figurative
~representation into one's picture.

3 36 . ' .
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—_ Multiple-Name’Factual Passages l o S

. - >

" The st;g;egies_for>enhanciﬁ§,étudéhts' recall of information in single-
name, mﬁltiﬁie-attribufe pessagés are geperal strategies for enhanéing

»

free or serial recall. These include seméntic categorization, organization,

—and association strategies; that is, strategies designed to increase the

~

. integration or connectedness of the attributes presemted. An important

characteristic of such strategies is th;t they are~directed exclusively ~

T + toward the attributes themselves.

4 »

In contrast, with ‘multiple~name passages one cannot ignore which names

go with which attributes. Thus, for example, even though one may remember

[N

perfectly the set of attributes for southern Mala, it’ does no good if one
believes that these attributes are associated with the arctic community

. of northern Pola (see also Bower, 1973, p. 7Q¥. Appropriate connec'ions

-—

between specific names and specific attributes (of attribute clusters)

*

are essential for multiple-name passages and, consequently, facilitative

.

strategies are those that strengthen not just the inter—attribute links

A .

but especially the name/attribute links. g .

As may be seen in Table 2, nonmnemonic pictorial strategies for achieving

- name/attribute integrations depend on the interpretation function. And,

as was mentioned in the case of single~name passages, the activation of
a student's relevant schemata would be a primary ingredient. Note, however—-
and this is critically important--that such pictorial interpretations -

will be helpful only to the extent that the student has some prior knowledge

- .

g about the particular name concept being ébnsidered. Consider, for example,
. , »

the difference between acquiring new information for somewhat familiar 2

A - )

‘s
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élaces [i.e., places whose names are already stably encoded iﬁ memory, aloﬂg .
: . with schema rubrics (e.g., Transylvania, Oz, or Camelot)], as obposed'
’ to completely novel ones (e.g., Tergomania, Od, or Cumulan&). With the -~
former familiar Places,. there afe anchors there to which new information
céh be attached; with each of the latter unfamiliar élaces, however—-
and as Gertrhde Stein would have said--there is no there there.  In
contrast, iE‘will now bg shown that mnemoaic pictorial strategies égg be

effectively applied even to name concepts that are’'lacking a "there." -

The keyword method. Based on Eﬁe age-old mnemonic notion of recoding

- i - - . {
unfami@iar terms into familiar picturable ones, the keyword method

(Atkinson, 1975) has been successfully applied to a variety of educationally

relevant tasks confaininé an associative element (see Levin, 198la; and

.

Pressley, Levin, & Delaney, Note 2). The keyword method includes the

two basic components of associative mnemonic devices, phonetic recoding

and semantic relating (Levin, Note 1). Thus, for example, to remember

B

thgt a woman named McKune was famous for owning a cat that could count:
1) In_the p;onetic'recoding stage, one would recode th;‘unfamiliar name
-McKune into an acoustically similar, more concrete rebreéeﬁtatién, such as
raccoon. (2) Then, in the semdntic relating stage, one would integrate
the recode? name with either a literal or figurative represeﬂtatiozlof the
attribute associated with that name (in this case, what the person was

. famous for); Thus, to link raccoon with counting cat, one could picture,
say, a cat standing beside a tally board, counting raccoons as they jump

over a fence. Each other unfamiliar name would be recoded and related in

similar fashion.
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> Multiple-Name Applications Based on the Keyword Method

We have conducted just such a names~and-accomplishments adaptation of the

keyword method; embedding it in a prose-learning context., I will ooly briefly

8

o discuss ‘the result3<pf that particular effort here, however, in. that more detailed
information about it has been recently provided (Levin, 1981b; Shriberg, Levin,

. McCormick, & Pressley, in press). The names-and-accomplishments study will

illustrate application of the keyword. method to multiple-name factual passages

-~

‘ j : i t3 ' 0
containing only one attribute per name. Two other very recent investigations out
+ 2.
0 — [~ . - ) -

of our ldboratory will then be detailed to illustrate application of the keyword

method to multiple-name factual passages containing multiple attributes per

name. Ag will be “seen shortly, the collective results of the three studies -

provide us with interesting information concerning the benefits to be expected
from Garious pictorial strategies accompanying factual prose passeges. CIn -
all.of the studies to be discuseedi the subjects were junior high school

. )

. . ™~
students, Each of these studies will be organized around the major question
it vas designed to address. ’ 7 - ’

Can the keyword method be successfully. applied .to factual prose passages?

" In the Shriberg et al. (in press) study, 12 short paragraphs were written

to describe the accomplishments of '"'famous" people (actually fictitious

accomplishments paired with names randomly drawn"from the phone book). .Thus,

[N

one paragraph described Charlene McKune and her counting cat; another’ . o

described Douglas ' Rice, the inventor of a disappearing potion; a third

te
.

described Vicki Poulos, who achieved fame by Eloating across the Atlaritic R

on her back; etc. Keyword subjects were providev)with a keyword for each

. surname (e.g., McKune = raccoon, Rice = rice; Poulos = pole) and either
actual illustrations that related the keyword to the accomplishment or e :

v
1
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instructions to create such a relationship via visual,imagery. Three -

experiments were conducted §o address different practical and theoretical

issues surrounding use of the keyword methodin this context, including <.

an empirical assessment of the transformation vs. representation functional

- ~

distinction that was made earlier in this paper. The major. results (based

N

<

on cued-recall questions)’can be summarized as follows: ) - , T

l.fThe.keyword method (as manifested through pictorial transformations)'

greatly facilitated ‘students' name/accomplishment recall in all three o .
z ‘ ‘ :

sexperiments.
4

-

2. This was- true whether actual keyword illustrations were provided

by the experimenter or whether the students generated their own keyword .-
~ : .

images. 1t was found, however, that--at least for students of juni ‘high

school ageh-experimenter-provided illustrations were more effective (over

Ll

200% facilitation) than subject-generated images (ovsr 100% facilitation),

/

3 Incorporating keyword pictunes into more detailed (representational)

' illustrations did not materially diminish the justrnoted facilitative effects.

Ag the same time, these representational pictures tended to improve students'

memory for the passage details that were pictured.

’

4. This latter result, along with 'thé finding that pictures thi¢ Sdaply

.

a . .
represented the literal (untransformed) text information did not facilitate .

name/accomplishment recall,-provided solid,evidence for the, transformatione™ \

representation distinction., In particular, simple pigtorial represenfati;ns

might be expected to enhance recall of the informatioﬁ depicted, but pictorial

«

transformations are required to enhance recall of the cr{tical name/aecomplishment

.

associations.
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Can the'keyword metho§ Be successfully applied to relatively abstrac® -

prése information? We (Shgiberg, Lebin, & Berry, Note 3) have recently completed
4 2 . ) - : .

ta

. four experiﬁents in which students were. given prose passages cont ning” the

- 0
<

&istihguishing attributes of variodé fictitious communiéies such~as Hammondtown,

R YA .

‘ Pléasantville, Fostoria, etc. Each of the 20 attributes generated was randomly
! '¢ gsgigned_lo a_particdla:_commpnitﬁ. Consider, for example, the following

paragraph about Fostorda, and.its four attributes:

hd -

Fostoria has a lot to offer its people. People
have considerable wealth, and everyone lives
.+ comfortably. Many of the townsfolk also become
quite prosperous because the land has
¥~ abundant natural resources. In addition, the
. town is especially well known for its -
advancés in technology, for just about every-
thing is run by computer. This rrogress has
attracted many new residents, ..ud statistics
show.a growing population. . )

After studying several such parag;aphs, students in two experiments were -

rsquived to match community names with their attributes (asgociative recognition), .

To- . and students in the other two experiments had to list the characteristics
for each community name (associative'recali)g In one of the recognition

experiments, there’were ten community paragraphs with two attributes per

. .

community. In the other recognition experiment and in the recall experiments,

i o e A
there were five community paragraphs with four attributes per community.

.

‘Unlike_the Shriberg"et al, (in préss) attributes,'most of those mgntioned

» l -

in the present study were considerably less concrete, in the sense of their

+

not being amenable to direct pictorial rebresenfhtion. Contrast, for example,

.
2 3 o~ b

’the means of depicting a countinh cat or someone floq-ing on one's back

in the ‘oceanyys. considérable wealth and gbundant natural resources, Clearly,

qne-step-reﬁbved pictorial igterﬁietatiohs are needed in the latter case, in

-
N — -

- the form of symbéiic representations Ye.g., a stack of dollar bills for

’ > s




considerable wealth) and specific concretizations' (e.g., an oil well for

e

abundant natural resources).u One of the major question. in this series of

experiments was, Would the keyword method be adaptable to relatively abstract

"%

attributes of this kind’

In these experiments, the.comparative effects of‘ﬁictorial interpretations

P
. 3 ~

per se, interpretations plus organizations, and interpretations plus PR

.

organizations plus transformations, were respectively examined in the following

-

manner: {i) in the Contrél condition, after studying each paragraph students

were presented a page on which the attributes for that paragraph were

summarized; (ii) in-the Picture condition the summary page following each -

Organized Picture condition, the pictorial symbols on the summary page

paragraph contained separate pictorial symbols to represent the "attributes

(see Figure 2 for the four symbolized Fostoria attributes); (iii) in the

1

were presented in the context of an integrated illustration, as in Figure 3;

and (iv) in the Organized Keyword Picture, a picture of the keyword for the

partiqular community (e.g;, Fostoria = frost) was inoorporated.into“the

integrated illustvation, as'in Figure 4.

. Whether or not pictorial interpretations per se (Picture condition) would

facilitate students' acquisition of community/attribute associations was not

-

known. It was predicted, however,ﬁthat whereas both picture organization

. corditions (Organized Picture and Organized Keyword Picture) would be

facilitative with respect to associating the appropriate attributes with

‘one another, the Organized’ Keyword Picture condition would be additionally

facilitative with respect to associating the attribute clusters with thei:
appropriate community names. An additional question of interest in the recall

enperiments was, How well would picture subjects be able to recall verbatim

. 42
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FOSTORIA

Figure 2. Sample illustration for the Picture condition (From Shriberg

et al., Note 3).
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Figure 3. Sample illustration for the Organized Picture condition

(From Shriberg et al., Note 3).
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Figure 4. Sample illustration for the drganized keyﬁord Picture

~ condition (FrémishriBerg et al., Note 3).

45




the previously listed attributes; That is, -it is one thing to remember a
frosty scene with a mass of people clutching dollar bills and watching a
computer terminal operator beside an oil well. It is quite another, however,
to decode these pictorial symbols into their appropriate attribute labels.
The resuits may be summarized as follows:
1. Organized keyword pictures did indeed facilitate students' associative

memory for the community attributes, and by a substantial amount. In the two ~

P

recognition experiments, keyword subjects outperformed controls by 70 to 90
e
percent; in the two recall experiments, the facilitation exceeded 100%Z. It ~

should be noted, however, that the figures in the recall experiments are based
on a liberal scoring system, which accepted appropriate paraphrases and
concretizations. Nonetheless, even according to a strict‘verbatim criterion,

the increase amounted to over 60% facilitation. The level of verbatim recall

~

was low in all conditions. However, requiring verbatim responses neither .
eliminated the positive keyword effects nor placed keydord subjects at a
disadvantage, as might have been anticipated on the basis of the previously
mentioned difficulty-of—decoding conjecture.
Research now in progress is investigating the possibility of elevating .
students' level of verbatim recall through the use of additional keywords to
rebresent tbe attributes themselves. Thus, for example, rather than provide ‘ ) *

pictorial symbols for the Fostoria attributes, one could provide pictorial

keywords to represent the key words in the attributes, such as well for wealth,

A\

race horses for resources, tacks for technology, and pop for population. An

- integrated visual scenerio, based on this compound-keyword approach, appears

as in Figure 5. Would students be able to keep each set of integrated
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" attribute keyword§ @istincp from,'yet relatable to, the corresponding community
keyword (here, frost)? If so, this type of compound mneménic strategy may

be just what is needed to facilitate retrieval of both the higher= and lower-
level propositions of more complexly structured factual prége passages.

" This possibiliFy will be returned to shortly. Another ‘question assog}ated
with a compound keyword strategy is, Would the greater acoustic correspondence

between the key attribute terms and their pictorial representations result in

- more efficient verbatim recall of the attributes, in comparison'to verbatim

recall in the combined keyword/symbol condition? Verbatim responses may.be

-

desired in certain situations.and, thus, the answer to this qhestion is
important.
2. As predicted, organized pictures without keywords produced the

same level of attribute organization as did organized keyword-pictures, but

2

the level of correct attribute/community pairings was considerably lower.

In fact, with the ten-community paragraphs, the number 6f attributes and

A I

communities correctly associated by organized picture subjects approximated-

that of control subjects. . ‘ ' .

3. Simple symbolic representations of the attributes (i.e., non-

§ -

inﬁegrated pictures without keywords) were totally ineffective with respect to

students either acquiring attributé/community associations or grouping together

. - p
appropriate attributes. Thus, for this particular task, separate pictorial

interpretations were insufficient to boost performance.

Are there differences associated with different pro;&rlearning variations

of the keywo'1 method? 1In the Orgenized Keyword Pictur condition ,of the

-
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;tudy just discnssed, each name concept was integrated (via its keyword)
withﬂall of its associated attributes, in a single picture. Clearly, this
is not the only kind of keyword apnroach that’coqld have been taken, as
* Christine McCormick recently demonstrated in her doctonnl dissertation
(McCormick, Note 4). L
A; in the Shribefg et al. (Note 3) study, McCormick's paragraphs connained
multiple attringpes per name. The pass;ge content, however, consisted of
‘brief biographies of four fictitious individuals. ‘Five pieces of biographicaI“
information were assnciated with each person;‘ the kind of environmen;
in which the person was raised what (s)he did as a child to earn spending
e;:_;_,nwngy, and his or her present occupation, major hobby, and aspirations.
In addition, rathér than providing students with actual keyword illustrations,
MeCormick simply described-the particular images to be—g;nerated by the
students Fhemselvés.‘ In each of these imag;s, a keyword for tne "famous"'

indlvidual s name was to be related to a represeitation of the corresponding

, biographical data, in one of three ways:

q,///r‘ 1. Separate Keyword Pictures, where -each piece of bipgraphicallinformatiqn

was separately related to the keyword. Thus; for each biograpny, five discrete
. »scenes were to be imagined, each containing the same kéyword paired with a
different biographical attribute. The theoretical notion here is that
. 7

- 'the person's name will re-evoke each of the five keyword attribute scenes.

2. Linked Keyword Pictures, where the keyword is related to the first

s

piece Jf biographical information, and then ‘the first piece of information
(sans keyword) is related to the second, the second (sans first) is related

to the third, ‘etc: . As in the Separate Keyword Pictures conditfon, five

»

discrete scenes are to be produced. However, each biographical attribute
Q . ¢ ,
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— ’ (except the last one mentioned) is involved in two of the scenes. The

A~ . theoretical notion here is t4hat of a scene-linked chain: The person's

4 ~—

name will re-evoke the scene involving the keyword and the first attribute, &
recall of the first attribute will then re-evoke the scene involving the second *

attribute, etc.

- ! * 4

3. Cumulative Keyword Picture, where the student starts with the

4

keyword and first biographical attribute, and cumulatively incorporates

each new attribute into a single integrated image. This condition
resembles the Organized Keyword Picture condition of the previous study
. except that the components of the resulting picture are built up successively
, rather than presented simultaneously. The theoretical notion is thet the
ultimate scene will afford a tﬁematic integration of tne keyword and set

of correspoBding biographical attributes.

_—

An example of each of these keyword approaches is provided in Table 4

Ps «
v

for the ubiquitous Charlene McKune. Two control conditions were also

, employed, one with once-repeated biographical attributes (as in the Separate
Keyword Piétures and Linked geywotd Pictures conditicns),; and one witn multiply-
repeated biographical attributes (as in the Cumulative Keyword Picture
condition). Performante was based on 20 cued-recall questions, with each

s 4Qquestion relating to a specific piece of information about a specific

individual. Two different question orders (sequential and scrambled) were

also incorporated. o

o

- Let me now attempt to summarize the major findings:

1. All three keyword approaches resulted in increased levels of

£

biographical-information recall (anywhere from 25-40 percent iucreases).
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Tab 1e 4 }:’?‘!

Exampie of .Three Different Keyword Variatiqns for Factual Prose
(From McCormick, Note 4)

N

«

1.

4.

S.

not particularly

- Sentence

while Charlene McKune
was growing up, she
and her family led an
intéresting life
traveling on t.heu'
rouschaat.

During her school
years, McRune
earned extra money

In ‘her spare time,
tcKune loves to\

paint. \

. \

, . \\
/7 \\
Although McKune is \
athletic, she still
dreams of sone day
winning an Olympic’
gold medal.

Se;;arat;e Keyword
¢Pictures

a RACOOON standing

on the deck of a houseboat

a RACOOON throwing
ors onto a

doorstep -

a RACCOON being
interviewed by
a TV reporter

a RACCOON painting ‘

a picture

°

a RACOOON with

‘an Olympic gold

medal around its
\Q—edc

2

i
:
d

Cond1tion

Linked Keyword
Pictures

Qumulative Keyword
pPicture

"Make up a piéture in your head of..."

a RACOOON standing
onthedeckofa)msetx)at

newspapess being
thrown to the .
shore from the

deck of a

houseboat

a TV _reporter
throwing

NEWS| rs onto
a doorstep

-

a TV reporter
painting a picture

an Olynpic gold
medal hung on

a painting

51

a RAOOOON standing
ont.hedeckofawxseboat-;

o

.

a RAOCOON_standing
on the deck of a houseboat

throwing newspapers

a RAQOOON standing ’

on the déck of a houseboat
throwing ncwg@g

to a TV rcporter on shore

a RACQOON standing

on the deck of a houseboat
throwing newspapers

to a TV rcporter on shore

who is painting a picture

a RAQOOON standing

on the deck of a houseboat
throwing newspapers

to a 'IV_reporter on shore
who is ggmtjng a picture
of an Olympic gold medal




" same individual. For gxample, Charlene McKune may have been remembered

younger, present occupation, present hobby, and asg}rations all relate to

42 ) . o
The smaller effects in this study, in comparison to the others, may have -

been due in part to .the finding that in each of the keyword conditions,

® . . ’,
story information was often confused with other information about the

as being a painter rather than as painting for a hobby. Such a finding R
is of considerable interest in that: (g).four of the five attribute
categories had conceptual overlap to some extent (i.e., type of work while _

“

types of activities); and ,(b) the experimenter did not provide students with

~a specific strategy (mnemonic or otherwise) for relating -passage information

to its appropriate questibn category. Subsequent mnemonic prose investigations--
inéluding exténsions to more complex prose types—-will take the;e issues into
consideration. -

2. The prepondérance of control subjects' overt errors consisted of
confusing different pieces of different individual's biographies. Moreover,
control subjects' recall of one piece of biographical information was virtually
unrelated to the probability of their/recailing the next piece of infofmation

P / )
about the same person. The same tended to be true for separate keyword
subjects. In contrast, the recall of linked and cumulative keyword subjecté

was highly dependent on the correctness of their immediately, preceding response. *
That is, they were much more likely to remember a biographicgl fact if they ~

had remembered the preceding fact about the same person than if they had - )
forgotten it. Interesti;gly--qné,consistent with the theoretically differeqt.

processes assoclated with the various keyword approaches--when the questions
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‘in the 11n&gd, though nbt in the cumulative, keyword condition.

- ES

.
’ 3

.

’

were asked. in’a scrambled order (i.e., different froﬁ.the original order
< v v ‘s : '

within a parqgraph),-the respéﬁéehdepeﬂdency phftern»was reduced considepablf
& i . .
Thus, as with the two other recent investigations, the results of the

McCorﬁick (Note 4) study are very encouraging with respect to the potential

-
o

for applying pictorigl mnemonic strategies t; factual prosé passagéé. As
will now be argued, howev?r,‘fhe:ultimate versatility of a mmemonic approach
depends on how successfully it c;n be adapted'to passages containing a -
variety of connected propositions at different levels of structural
importance. - ‘ .

Pictorial Mnemonic Strategies for Complex Prose

Unlike what was written in the immediately precediﬁg section, which was

based on empirical faét, what is written here is based 1Qrge1y on speculation
and should be recognized as sucqf' Hopefully;'at 1ea;t fragments of this |
speculation will have been put to empirical test within the next few years.
We-consider here strategies and strategy combinations that ér; likely to

enhance students' comprehension and retention of both a text's main ideas and

its details. This statement implies that we will need to concentrate

" simultaneously on a text's macropropositions, its micropropositions, and its

inter-propositional relationships. Let us new examine three possible approaches

for doing this. ‘

Nonmnemonic Strategies

I will have little to say about this approach. Many examples of popular

nonmnemonic prose-learning strategies have been provided throughout the

)
~ [ v,




?

.

-

paper and elsewhere. hese include strategies desig1ed to increase under-
e

» gtanding of a text' s structure, as w\ll as important concepts described in the

text. Such strategies typically invol e a distillation of the details in

favor of themes and major ideas communi ated by the text. Other strategies

operate within the text structure to provide hierarchica ly-ordered retrieval
cues. To date, however, there is little-evidence that these retrieval cues

really do help one to retrieve the-specific details that| are waiting at the .
— F - . ~
end of the path: That is, getting to a newly learned piece of information

\ . o

. ) .does not guarantee getting it. And to the extent that the gotten~to
_ information is nonobvious--in the sense of it not being-easily relatdble to -

an ipdividual's ﬁrior knowledge~~there is no reason to expect.that nonmnemonic ™ .,

- prose-learning strategies will be effective.

1

Ve

A simple example wifl be, offered from the area of vocabulary learning. -

|

1

i

] ¢

|

|

J

I

|

|

ln three recently completed studies (Levin, McCormick Berry, Miller, &

~

Préssley, in press; Presa}é;; Levin, & Miller, in press° and Prgssley,
Levin, Kuiper, Bryant, & Michener, Note 5), we have.examined a host of- .t -
strategies deemed by/reading‘theorists and practitioners as heffecrive"

' ’ > X
for vocabulary instruc%iOn. The strategies consist of a, variety of

semantic-, contextualé) and schema-based approaches. In none of the "~ . - b
. i ~ i .~'

approximately ten experiments that we have conducted have such nonmnemonic .o

%

”

strategies improved subjects' (both adults” and children's) acquisition of IR
. / EE

new vocabulary items. In contrastv,adaptations of £he mnemonic keyword method - .

have substantially facilitated performance.

’ .
A

Tt is not that nonmnemonic semantic alternatives are inherently poor oo

strategies; rather, they are poor strategies when it comes to coding uhfamilia:

° L. . .
*

o - . .5 . .
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terms for later retrieval. That is, interactiag«with a new word and its

definition on a semantic level may well enhance certain types of pe;formance-J

as Bresasyy et al. (Note 5) found out--but not performance in which'vocabulary'

item/&efinition associations are critical, such asw.en having to. recall T~
‘ S
or recognize a definition in response to a vocabulary item. The keyword metﬁod

does provide the aeeded direct link between a'vocabulaty item and its definition
’ ad, consequently, associative performance is facilitated; .

I think that one can extend the same argument.té the acquisition of new
intctqation withinia’prose passage. The keyword method experiments reported

in the preceding section suggest that one should at least listen to--if not -

>
¢

embrace--the argument. The bottom line is that I do not beliecve that

’

exclusively nonmnemonic prose~learning strategies will as effecti.ely deal

with our dual "macro"/"micro":concerns as will strategies that do contain

@ - -~ . N -

. a mnémonic component.

: . “ /
Compound Mnemonic Strategies - . . ) - .
v c iy >

the, however, by the way I worded the last sentence) that I am not saying

that all texts should be exclusively processed mnemonically at all times. _*} .
What I am saying is that at least some parts of some texts should at some times.
It is too sben vet tp say’whether or not all parts of certain prese passages
shouid be mnemonical}y ptocessed. The rellvant éata have net yet been -
' collected; buc that is the topic of.specuiation for this subsection.

~We know by now that factual information in a prose passage can be
mnemonically coded in an efficient manner. But what about a passage s
.‘higb r-order content (information) and structure (connectiors)? Actpally,

we can say seﬁething about mnemonic stfategies and higher-order passage

content. The Shriberg et al. (in press) "famous" people pass.ges contained

35,
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"both higher-order information (main accomplishments) and lower-order informa-
tion (additional details about the accomplishments). The mnemonic keyword
method facilitated students' recall of the higher-order information. This

example is offered simply to point out that "higher-order" and "lower-order" ..

3

propositional information must always be defined relative to the passage

at hand. Thus, although-a specific accomplishment for a specific person

L}

may w well represent a trivial detail in one passage, it may represent another
passage's raison d'etre (as, for exampla, in a biography)s
More cdmplex factual prose paSsages differ from the above "famous"

people example in at least three ways. First, greater dependence on ?

~ text/schema interactions is req.ired in order for new information to be related

v

to existing knowlzdge. Moreover, in comparison to lower-lgvel text o e

information, higher-order information is generally stated at a higher level

of abstraction and is associated with a greater number of inter-propositional
. . ‘d .
connections. The text/schema interaction issue must be considered with respect

o

to any prose-learning strategy employed, be it mnemonic or nonmnemonic.
© A

-

If one cannot bring one's prior knowledge to bear’on at least some aspect of
the text content (either as presented or as recoded), then the strategy
. will be ineffectual. ) ’
What is of concern here, then, is whether or not exclusivelz mnemonic
strategies can be desised to permit an efficient coding of a passage's
micropropositrons' while at the same time permitting”an efficient coding of
,the more abstract, multiply-connected macroprtpositions. Enough research has
been done to expect success at the "micro" level. Moreoper, the limited

research on mnemonically—coded abstract prose concepts (reported earlier) ///

also bodes well for combining pictorial representations anr pictorial //
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transférmatLons. What has yet to be touched .pon is the propositional-
conpéction issue. ‘Can this be effeétively dealt with strictly from a nnemonic
. perspective? Apd if so, can one use the éame mnemonic system to represeht
gl ' passége content and pas;age structure, or can ‘different mnemonic éysfems
be combined to ‘serve unique functions? IP addition, are there limits.to ghe
amount of mnemonic cohtent and structure tﬁaﬁ can be coded for a given passage?
Finally, even if such exclusive ﬁnemoni; processing oé text were to prove tp' l
bg.effgctivg relative to a no-strategy cOntr61 condition, how would it fare
;elative to either alternative nonmnemonic strategies_ or mnemonic/nonmnemonic
;trategy combinations? My'own hunch is tﬁat neither exclusi?ely Q9nmnqmonic
straéegiés'nor exclusivél& mnemonic strategies will prove to be as effective
as mnemonic/nonmnemonic combinations, the topic with thch this paper

comes to a close.

Combined Mnemonic/Nonmnemonic Strategies ' '

An interesting series of demonstrations by Snowman, Krebs, and their -

agsociates (krebs, Snowman, & Smith, 1978; Snowman, Krebs, & Lockhart,

1980; Snowmag, Krebs, & Kelly, Note 6) wili be used to indicate some promising
research avenues, Tﬁese investigators have shown--in the context of actual

‘ . céllege-level courses on "study skills'--that inefficient prose processérs

can be.taught combined mnemonic/nonmnemonic strategies to improve their
prose-learning performance suﬁstantially. The basic instructional procedures,
which are developed over several weeks, combine a text-analysis macrostructure
strategy with a mnemonic microstructure strategy. The text-analysis strategy

is eséentially a four-tiered simplification of Meyer's (1975) system. Its .

primary purpose is to get students to focus on the text structure, abstracting ‘

o | 5y
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’ themes and ¢o&1ng propositions with respect to their juportance and relationship

to‘other pfopositions.~ The mnmemonic strateg& is the method of loci applied
to the details at the lowest level of the prose hierarchy, which enables
students to remember the facts and exampae; associated'with the highor-level
propositions. .

) The Snowman and Krebs approach merits scrutiny, and it clearly invites

additional research. Based on the work out of our laboratory, reportzd here

and elsewhere (e.g., Levin, 198la), it would certainly appear that mnemonic

Py

"*ﬂgirategies other than the method of loci: (g)’would prove useful for certain

types of to-be-coded passage information; (b) would be better suited.to cued-

recall performance ‘measures (rathér than the ‘free-recall measures employed

.

by Snowman and Krebs); and (c) could be used in conjunction with the loci

method as a compound mnemonic strategy (see, in oarticﬁlar, Levin, McCormick, &
Dretzke, in press). Regarding the last point, strategy combinations involving,

the loci method and other mnemonio systems could be applied to higher-order

- 5 ' e
passage content and structural connections, as was suggested in the immediately

- preceding subsection. ) .

A concluding excursion. Although I do not have a firm fix on how these

notions could be "systematized", either within or across passages, let me
conclude by taking an N=1 voyage into the target paragraph of Meyer's
(i975) Parakeet passage, ﬁhich is reproduced here:

s The wide variety of color of parakeets that
are available on the market today resulted from
careful breeding of the color mutant offspring of
liglt green-bodied and yellow-faced parakeets.' The
light green body and yellow face color combination
is the color of parakeets in their natural habitat,
\ Australia. The first living parakeets were brought
to Europe from Australia by John Gould, a naturalist,
in 1840. The first color mutation appeared in 1872
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in Belgium; these birds were completely yellow,
The most popular color of parakeets in the
United States is sky-blue. These birds have
sky-blue bodies and white faces; this color
mutation occurred in 1878 in ‘Europe. There
are over 66 different colors of parakeets
listed by the Color. and Technical Committee
of the Budgerigar Society. In addition to the
original 1light green-bodied and yellow-faced
birds, colors of parakeets include varying
shades of violets, blues, grays, greens,
yellows, whites and multi-colored variations
(Meyer, 1975, p. 201). - . . -

: What follows now is a person§lized acco;nt of an gffort after understanding'
and remembering the content of this paragraph. 1In the account, I will in&icate
,the specific straéegies employed, as well as the relevant self-monitoring
activity that accompanied these strategies'(éee‘figdr; 1).

The superordi?a - concept in this paragrdph--and in the passage from which
the paragraph was taken--is parakeet. Yes, I know that a p#rakeef is a smallh
bgrd; but that's about all. A check in the df%tiona;y shows that a parakeet
is actually a member of the parrot family, and I think I have a better-developed
schema of parrot. What is more, keet could be thought of as a diminutive,
and so the ''small parrot" analogy may indeed serve me well. The specific

1 ‘

topic of the paragrabh is the color of parakeets and, in parﬁicular: (1) the
many varie;ies of color that there are today;-and\(ii) the histcry of their

_ evolution.

® Comment: The above illustrates use of a:variety of nonmnemonic

strategies (incluﬂing text analysis, rereading, summarizing, self-questioning,

“and schemata ;ctivation) and the potential use of the mnemonic keyword method

(i.e., parakeet = parrot + keet; keet resembles kid, or someone small).
Concerning history, the.most important pléce is Australia, the

most important date is 1840, and the most. important name is John Gould.

59




3

50

I can well imagine parrots in Australia, ané of course théy have green
bodies and yellow faces. I can also see them_flying wild in the midst

of kangaroos and koala bears. I can also focus on or draw a map of

. Australia to help ceméent the Australia-parakegg connection. In addition,

I can see a ship sailing from Australia to Europe. The ship has a
bunch of deep sea divers.on it. They're trying to dive, but can't;

their feet are glued to the ship boards. The divers are important because

via the mnemonic digit/symbol method, that gives me Qf!f£f§_=‘1840, /

the critical year of John Gould, the naturalist. Why Jéhd Goulgd? '/
, . .

Two reasons: 1. The divers' feet were glued to the deck. Remembér? /‘

2. The connection in my mind is alsoﬁmédiated by an Australian-swimmer
gconﬂection; which elicits the name Shane ggg¥g, thg Aussie Olympic
ﬁgwimmer,of years gone by. Why John? Why.not?

" ® Comment: The above~illustrateq use of Ehe nonnmemonic strategies
of concretizations (here, maps)’aéd schemata activation (including 5
idiosync?atic assoéiations, such as §h§gg_ggg;é), as well as tﬁe mnemonic
- digit/symbol (1840) and keyword (glued-Gould) strategies.
Having gotten to ﬁuropg, we learn‘that two dates and twokplaces
are significant. One date is 1872, ﬁhen an all—yellow color variation
appeared i; Belgium. Because I glr%géy know that we're in the 1800s
(from the divers), life is made simpier by focussing on just the 72,
which is coded as coin according to the Lorayﬁe andii;cas (1974) digit/
symbol method. As our ship ‘comes into port, I can see an old man with

a beard coming on board ship. He is carrying a bright yellow coin, which he

offers the captain in exchange . for the ship‘s yellow bell (= Belgium).

0 . (;(}
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I also remember my map, which shows a/route from Australia to southeastern
Europe, through Gibraltar, and wp t ﬁelgium-—realizing full well that
I have fabricated this particular foute just to get from "somewhere"

~1in Europe to‘Belgium. The old man (a hermit?) then takes the ship's bell .

to his cave (= 78), "who knows where" in Europe. The bell hangs from
-the cave eﬂtrance while the hermit sits there just gazing at the bright
Qlég sky and white puffy clouds. This of course, tells me that in 1878,
a blue-and+white color variation of parakeet ;ppeareﬁ "somewhere" in
Europe. v \ -
9 Comment: The above illustrates use of nonmemonic maps agd
‘schemata‘once again (including a plausiblé scenario;bf a route tra;gled
by), as well as the mﬂemonic digit/symbol methqd, keyword method (Belgiug =
bell), and 1link method (in the form of an integrated stqu; t3 get from
one critical date to the next). - , ' .
Finally, concerning colors of parakeegs toda&: of courée there

L

are green and yellow‘varieties, from their par?ot anceétdrs, Also,
in encountering the unfamiliar term buderigar, I hear a f;miliar budgie
bell ring iné;de, Budgie must eithér be a derivative, or the informal
term [a dictionary check Eonfirms the latter]. At least some bud%ies .
I know are blue and w@ite, and so I make either the inferential or
synonymic leap to parakeets [a dictionary check again confirms the latter].h
’Thus, we have green, yellow, blue (and its relative, purple or violet),
white (and its neighbor, gray), and--as the passage said--numerous other
variati;hs (including multi-colored ones). But how many exactly?

. +.I can't tell exactly, but I do see a "Miss Parakeet" content, with a
. N °

very important-looking judge perusing a long list of entries. The

-




judge is, of course, more than just important 1ooking; he tells me via
his j-g that there are 66 (= j-g) names on a "Society list. But,

then, there must be more than 66, because some has just handed him a list

v

of late entrants. - ’ |

. Voo -~
® Comment: The above illustrates theAapplication\of nonmnemonic
schemata yet ag?in, including inference generation throuéh self-questioning.
The mnemonic digit/symbol numbering system is applied[égain as well.
' Aénshoﬁld have been appéfent, in performing this exercise I had
_to make re?eated“hse of both existihg,nonmhemonic schemata‘and appropriate
mﬁemonic sys*ems. 1 was even able to combine the two in places (e.g.,
.Shane Gould, as a link_between Australia and John Geuld). Note also,
that in order to orgarize my mnemonic strategies in an effeétive manner,
I was forced into performing a nonmmeﬁonic text analysis of sorts., ¢
The product of this analysis could havé taken shape in any nﬁmber of
forms, structured either propositionally, cartographically, or hi;torically,
with the ‘last’ either in proper “or reversed sequence.
Having spent considerable time with the paragraph applying th%
v;rious analyses and devices, I am naaywilling to risk the follgwing
conclgsions:
1. Tt is indeeg possiqu to devi;é combineé mnemonic/nonmnemonic

.

prose-learning strategies that “‘work".

-

!

2. Getting strategies that "work" requires work, and work in ithis
case involves both effort and time. One miéht be further disheartened
to learn that the paragraph dissected here was only one of four thaf
comp}ised the Meyer (1975) Parakeet~passage. Thus, more work lies %hea&

for. the serious student. ’ - \
. ' \ i
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3. Such strategies, when presented to students in an optimally
structured. form, should be effective." Consistent with the theme
of this paper, pictures represent a class cf prose adjuncts that should

be exploited when one's goal is to enhance students' comprehension or

memory.

»

4. The strategies offered and taught to students ‘should be geared
appropriately <«to their prior knowledge and skill levels. The complexity

of strategies such as the ones illustrated here can quickly get out

of hand, with the result.of frustrating or "turning off" the student.

5 It is unlikely that the- facts surrounding the color evolution
. of the parakeet, as we know it today, will soon be forgotten by the
present author. The question of how to differentiate between the "real"
and "imagined" information that I now have dancing around in -my head

is an inferesting one, as is the question of what will become of that

information 4as time goes by.

63




. Madisomn, 1981.

Reference Notes

Levin, J. R. Pictures for school learning: Practical iliustrations
(Theoretical Paper No. 90). Madison: “Wisconsin Research and

Development Center for Individualized Schooling,‘ 1980.

Pressley, M., Levin, J. R., & Delaney, H. D. The mnemonic keyword
method (Theoretical Paper No. 92). Madison: Wisconsin Research
and Development Center for Individuwalized Schooling, 1981. .

Shriberg, L. K., Levin, J. R., & Berry, J. K. -Symbolic versus

"mnemonic pictorial representations of abstract prose content. Paper

presented at the annual meeting of the International Reading
Association, Chicago, April 1982. '~

MeCormick, 'C. B. The effect of mneﬁonic"strategy variations on

students' .recall of potentia1l§ confusable prose passages.-
Unpubiished doctoral dissertation, University of Wisconisn;

g

Pressley, M., Levin, J. R., Kuiper, N. A., Bryant, S. L., &

'Michener, S. Mnemonic versus nonmnemonic vocabulary-learning

gfrategies: Putting "depth" to rest (Working Paper'No. 312).

. -

Madison: Wisconsin Research‘and Development Center for Individualized -
Schooling, 1981.

Snowman, J., Krebs, E. W., & Kelly, F. J. Enhancing ﬁemory for
. R ? .

prose through learnihg;strategy training. Paper prggepted ‘at the
annual meeting of the American Educational Research Assaeiation,

Boston, April 1980. “ { s

64




.;U‘

o . \
. \
. \
A\
\ 57
. References ‘ \\
¢ \\
Atkinson, R. C. ,Mnemotechnics in second-language learning. American
Psychologist, 1975, 30, 821-828. \\ .

Baggett, P. Structurally equivalent stories in movie and text and the

effect of the medium on recall. Journal of Verbal Learning and'

Verbal Behavier, 1979, 18, 333-356.. - Y
- . ) \
Baker, L.; & Brown, A. L. Metacognitive skills and reading. In P. D. Psarson

¥

(Ed.), Handbook of reading research. New York: Longman, in press.

Bellezza, F. S. ,Mnemonic devices: Classification, characteristics, and \

criteria. "Review of Educational Research, 1981, 51, 247-275.

Bellezza, F. S. Updating memory using mnemonic devices. Cognitive

‘Psychology, in press.

Bower, G. H. Analysis of a mnemonic device. ‘American Scientist, 1970,

- /
58, 496-510. _ o

Bower, G. H., Educational applications of mnemonic devices. In K. O.

Doyle (Ed.), Interaction: Readings in human psychology. Lexington,
Mass.: Heath, 1973.
Brown, A. L., Campione, J. C., % Day, J. D. Learming.to learn: On

training students to learn from texts. Educational Resgearcher,

1981, 10(2), 14-21,
Bruning, R. H. Short—term retention of specific factual information in
prose contexts of varying organization and relevance. Journal of

Educational Psychology, 1970, 61, 186-192. ° ;




58

Davidson, R. E. The role of metaphor and analogy in learning. 1In

J. R. Levin & V. L. Allen (Eds.), Cognitive learning in children:

Theories and strategies. New York: Academic Press, 1976.

Flavell, J. H. M:;acogni%ive development. In J. M. Scandura & C. J. -

Brainerd (Eds.), Structural/process theories of complex human behavior.
Alphen a.d. Rijn, The Netherlands: Sijthoff & Noordhoff, 1978.
Gagné, E. D., & Bell, M. S. The use of cognitive psychology in the

development and evaluation of texgbooks. Educational Psychologist,

1981, 16, 83-100.

. {
. Higbee, K. L. Recent research on visual mmemonics: Historical roots

. and educational fruits. Review of Educational Reséarch, 1979,

49, 611-629. ,
Johnson, M. K., Bransford, J. D., Nyberg, S. E., & Cleary, J. J.
Comprehension factors iﬁ interpreting memory for abstract and

concrete sentences. Journal of Verbal Learning and Verbal Behavior,

1972, 11, 451-454.
4 B .
Kintsch, W., & van Dijk, T. A. Toward a model of text comprehension

- and production. Psychological Review, 15?8, 85, 363-394.

Krebs, E. W., Snowman, J., & Smith, S. H. Teaching new dogs old tricks:

« Facilitating prose learning through mnemonic éraining. Journal of

Instructional Psychglogy, 1978, 5, 33-39.

Levin, J. R. Inducing qomprehension'in poor readers: A test of a

recent model. Journal of Educational Psychology, 1973, 65, 19-24.

Levin, J. R. The mnemonic '80s: Keywords in the classroom. Educational
/
Psychologist, 1981, 16, 65-82. (a) . ! o~




.

v

s

*

Levin, J. R. On functions of pictures in prose. In F. J..Pirozzolo &

M. C. Wittrock (Eq§.), Neuropsychological and cognitive processes ~

* in reading. New York: -‘Academic Press, 1981. (b)

»

, Levin, J. R., & Lesgold, A. M. On pictures in prose. Educational

Communication and Technology Journal, 1978, 26, 233-243. =~ «

Levin, J. R., McCormick, C. B., & Dretzke, B. J. A combined pictorial

59

mnemonic’ strategy for ordered information. Educational Communication

and Technology Journal, in press.

.Levin, J. R., McCormick, C. B., Miller, G. Es; Berry, J. K., & Pressley,,

Mnemonic versus nonmnemonic vocabulary-learning strategies for

children. American Educational Research Journal, in préés.

Levin, J. R., & Pressley, M. Improving children‘'s prose comprehension:

Selected strategies that seem to succeed. In C. M. Santa &

B. L. Hayes (Eds.), Children's prose comprehension: Research

and practice. Newark, Del.: International Reading Association,

1981..

Vd

\Lorayne,'H., & Lucas, J. The memory book. New York: Ballantine, 1974.

M@yer, B. J. F. The.organization of prose and its effects on memory.

" Amsterdam: North-Holland, 1975.

Paivio, A.  Imagery aﬁd verbal processes. New York: Holt & Co., 1971.

ﬁéarson, P. D., & Spiro, R. J. Toward a theory of reading comprehension

instruction. Topics in Language Disorders, 1980, 1, 71-88.

Pressley, M., Levin, J. R., & Miller, G. E. The keyword method compared
.
to alternative vocabulary-learning strategies. Contemporary

Educational Psychology, .in press. ‘

67

M.
{

LS




.
. . - . P
L * .

| Rickards, J. é., & DiVesta, F. J. Type and frequency of questions in™

processing textual material. Journal of Educational Psychology,

4

1974, 66, 354-362. e S C,
. Royer, J. M., & Cable, G. W. Illustrations, analogies, and facilitative

transfer in prose learning. Journal of Educational Psyghology,

. @

[ * -

1976, 68, 205-209.
shriberg, L. K., Levin, J. R., McCormick, C. B., & Pressley, M.

Learning about "famous" people via the keyword method. Journal

_ of Educational Psychology, in press.

k4

Snowman, J., Krebs, E. W., & Lockhart, L. Improving recall of

information from pioée in high~risk students. through learning
' P (3 -
strategy training. Journal of Instructional Psychology, 19?0,‘1,.“

|

!
. !
i

%,

35-40.

v

. . ; . : : © .
. Stone, D. E., & Glock, M. D. How do young adults read directions with s

and &ithout pictures? Journal of Educational Bgychology, 1981,"; T .

i

' 73, 419-426. . o s

}, Tuinman, J. J. Determining the pagsage depehdency éf comprehensiégnaff_\hf?j$1/\;}€L
| 'questions in 5 major tests$. “Reading Rese;rch Quarterly, 1975774,, Ty - 1?53
: 9, 208-223. . ' | D




